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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

2. Claim 21 and 22 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Immarco et al. US Patent 3,564,450 (hereinafter referred to as Immarco). 

3. For claim 21 , Immarco teaches a discrete element solid state laser 
resonator, containing an electro-optical Q-switching modulator, in which 
modulation of the loss state of the cavity is obtained through the combined effect 
of the electro-optical modulator and selection of the polarization determined 
through a wedge shaped birefringent medium (figure 1 ). 

4. For claim 22, Immarco teaches A discrete element solid state laser 
resonator, operating in Mode-Locking regime, in which modulation of the loss 
state of the cavity is obtained with the cooperation of an electro-optical modulator 
and a wedge-shaped birefringent medium operating a selection of the 
polarization (figure 1). The limitation that the resonator is operating in Mode- 
Locking regime is a statement of intended use and does not differentiate the 
claimed invention from prior art. 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

6. Claims 1,4-5, 7, 9-10, 12, 15, 16-19, and 23-24 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Xie US Patent 5,905,7748 (hereinafter 
referred to as Xie) in view of Immarco. 

7. For claim 1 , Xie teaches a method for selecting a polarization of the laser 
beam inside a resonant laser cavity, which method provides generation of a laser 
beam inside said resonant laser cavity, comprising optical media, which include 
a wedge shaped birefringent optical medium (figure 1, label 26), wherein said 
birefringent optical medium is used for inducing a double refraction effect on the 
laser beam and, on the interface between said birefringent optical medium and a 
second medium with a different refractive index, separating propagation 
directions of different polarization components of the laser beam, providing a 
plurality of resonance directions which are distinct for the different polarization 
components, and wherein an optical axis of the cavity is selectively aligned on 
one of said resonance directions through the adjustment of the position of one or 
more optical elements forming said resonant laser cavity so as to modulate the 
loss state of the resonant laser cavity (figure 1 , labels 20 and 22). 
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Xie does not teach the laser is operating in Q-switching or Mode-Locking 
regime, and the cavity comprises an electro-optical modulator that modulates the 
loss state of the resonant laser cavity. 

However, Immarco does teach the laser is operating in Q-switching 
regime, and the cavity comprises an electro-optical modulator that modulates the 
loss state of the resonant laser cavity (figure 1, labels 15-16 and column 1, lines 
15-20) for the production of giant laser pulses (column 1, lines 15-17) 

It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made to combine Xie's laser with Immarco's Q-switch for the 
production of giant laser pulses. 

8. For claim 4, Xie teaches inside said resonant laser cavity the plurality of 
resonance directions corresponds to a plurality of different optical paths enabling 
a particular polarization (column 6, lines 16-23). 

9. For claim 5, Xie teaches introducing a controlled quantity of losses 
individually experimented by one or both the polarizations in a well delimited path 
in the resonant laser cavity (figure 3 and column 7, lines 24-26). 

10. For claim 7, Xie teaches the resonant laser cavity contains a birefringent 
active laser material for producing the separated polarization components (figure 
4, label 62 and column 9, lines 26-28). 

1 1 . For claim 9, Immarco teaches resonant laser cavity contains a Q-switching 
or Mode-Locking optical modulator, whose birefringent active optical element is 
used for producing the separated polarization components (figure 1 , label 22 and 
column 1, lines 17-20). 
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12. For claim 10, Immarco teaches more than one interface is used between 
the birefringent medium and another medium for separating the polarizations 
(figure 1, label 15). 

13. For claim 12, Xie teaches selecting the polarization through the alignment 
of a mirror pertaining to the optical media of said resonant laser cavity (column 6, 
lines 16-23). 

14. For claim 15, Xie teaches a laser system comprising a laser beam 
generated in a resonant laser cavity, said resonant laser cavity comprising optical 
media, which include a wedge shaped optical medium with birefringence 
properties (figure 1 , label 26), wherein said wedge shaped optical medium with 
bi-refringence properties produces a double refraction for polarized components 
of said beam and multiple resonance conditions of the resonant laser cavity, and 
wherein said resonant laser cavity is aligned in one of said resonance directions 
by means of one or more optical elements forming it, for selecting a specific 
polarization component (column 6, lines 16-23). 

Xie does not teach a laser system operating in Q-switching or Mode- 
Locking regime, said resonant laser cavity comprising an electro-optical 
modulator. 

However, Immarco does teach a laser system operating in Q-switching or 
Mode-Locking regime, said resonant laser cavity comprising an electro-optical 
modulator (figure 1, labels 15-16, column 1, lines 15-20) in order to produce giant 
laser pulses (column 1, lines 16-17). 
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It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to combine Xie's laser with Immarco's Q-switching 
electro-optical modulator in order to produce giant laser pulses. 

1 5. For claim 1 6, Xie teaches the resonant laser cavity contains a birefringent 
mirror, comprising birefringent material with first and second non parallel faces, 
said first face being disposed inside the resonant laser cavity and said second 
face comprising a mirror, said first face being angled with respect to the second, 
in a position to operate the separation process of the polarizations, and select 
them on the desired resonance position through the alignment of the mirror itself, 
or any another optical element of the resonant laser cavity (figure 5, labels 62 
and 72 and column 9, lines 65-66). 

16. For claim 17, Xie teaches the cavity contains an active birefringent mirror, 
consisting of birefringent material with first and second non parallel faces, said 
first face disposed inside the cavity and said second face comprising a mirror and 
disposed in a position to operate the separation process of the polarizations, and 
select them on the desired resonance position through the alignment of the 
mirror itself or any other optical element of the resonant laser cavity, and at the 
same time provide a laser gain to the resonant laser cavity (figure 5, labels 62 
and 72 and column 9, lines 65-66). 

1 7. For claim 1 8, Xie teaches the cavity contains a birefringent device, 
comprising birefringent material with non parallel first and second faces, the first 
face being angled with respect to the second face in a position to operate the 
separation process of the polarizations, and their selection by means of rotation 
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around one of its own axis or realignment of any other optical element of said 
resonant laser cavity (figure 1 ). 

18. For claims 19, 23, and 24, Xie teaches the birefringent material is YLF or 
Nd:YLF or GdV0 4 or YV0 4 or Nd:GdV0 4 or Nd:YV0 4 (column 4, line 45-46). 

19. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Xie 
in view of Immarco, and further in view of Motohiro et al. US Patent 5,571 ,612 
(hereinafter referred to as Motohiro). 

20. For claim 8, Xie and Immarco remain applied as above. 

For claim 8, Xie and Immarco do not teach the resonant laser cavity 
contains a nonlinear crystal for producing the separated polarization 
components. 

However, Motohiro teaches using a nonlinear crystal in order to provide an 
intensified nonlinear optical effect and excellent polarizing and birefringent 
characteristics (abstract). 

It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to combine the method of Xie and Immarco with the 
nonlinear crystal of Motohiro in order to provide an intensified nonlinear optical 
effect and excellent polarizing and birefringent characteristics. 

21. Claims 13-14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Xie in view of Immarco, and further in view of Friesem et al. US PG Pub. 
2002/0154672 (Herein after referred to as Friesem). 

22. For claims 13-24, Xie and Immarco remain applied as above. 
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23. For claim 13, Xie and Immarco do not teach the method further comprising 
verifying the resonance of a polarization and avoiding total extinction of other 
possible polarizations. 

However, Friesem teaches output beams (figure 20, labels 103-104) verify 
resonance and avoiding extinction of other possible polarizations (figure 20) in 
order to provide two output beams with different polarizations. 

It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to combine the method of Xie and Immarco with 
Friesem's output and avoidance of total extinction in other polarizations in order 
to provide two output beams with different polarizations. 

24. For claim 14, Xie and Immarco do not teach the method further comprising 
verifying the resonance of a polarization and maintaining simultaneous oscillation 
of a well controlled fraction of other possible polarizations. 

However, Friesem teaches output beams (figure 20, labels 103-104) verify 
resonance and maintaining simultaneous oscillation of a well controlled fraction 
of other possible polarizations (figure 20) in order to provide two output beams 
with different polarizations. 

It would have been obvious to one of ordinary skill in the art, at the time 
the invention was made, to combine the method of Xie and Immarco with 
Friesem's output and maintaining simultaneous oscillation of a well controlled 
fraction of other possible polarizations in order to provide two output beams with 
different polarizations. 
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Conclusion 

25. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Shimoji US Patent 6,026,102 discloses a birefringent 
nonlinear crystal wedge. Suzuki et al. US Patent 5,430,754 and Erickson, US 
Patent 4,441 ,186 disclose cavities in which walk off in birefringent crystals are 
used to select polarization. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Michael Carter whose telephone number is 
(571) 270-1872. The examiner can normally be reached on Monday-Friday, 7:00 
a.m.-4:30 p.m., EST. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Angela Ortiz can be reached on (571 ) 272-1 206. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
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Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 
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